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$<dw(t)>=0$ $<dw(t)dw(t)>= \frac{\hslash}{m}dt$ , (2.2)
(backward)
$dx(t)=b_{*}(x(t),t)dt+dw_{*}(t)$ (2.3)
$<dw_{*}(t)>=0$ $<dw*(t)dw*(t)>= \frac{\hslash}{m}dt$ . (2.4)
$(2.2)_{\text{ }}(2.4)$
$x(t)$ $P(x, t)$
$\frac{\partial P(X,t)}{\partial t}=(-\frac{\partial}{\partial x}b(x,t)+\frac{\hslash}{2m}\frac{\partial^{2}}{\partial x^{2}})P(x, t)$ (2.5)
$- \frac{\partial P(X,t)}{\partial t}=(\frac{\partial}{\partial x}b_{*}(x,t)+\frac{\hslash}{2m}\frac{\partial^{2}}{\partial x^{2}})P(x,t)$ (26)
Nelson-Newton
$u$ $v$
$u= \frac{b-b}{2}*$ $v= \frac{b+b}{2}*$ (2.7)
(2.5) (2.6)
$\frac{\partial}{\partial x}((b-b_{*})P+\frac{\hslash}{m}\frac{\partial P}{\partial x})=0$ (28)
$0$
$u= \frac{b-b}{2}*--\frac{\hslash}{m}\frac{1}{P}\frac{\partial P}{\partial x}$ (29)
(2.5) (2.6)
$\frac{\partial P}{\partial t}=-\frac{\partial}{\partial x}(vP)$ ( ) (2.10)
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(2.9) (2.10) $P$




$\lim_{\Delta tarrow+0}<\frac{f(t+\Delta t)-f(t)}{\Delta t}|f(s\leq t)$ fixed $>$ , (2.12)
$D_{*}f(t)$
$\lim_{\Delta tarrow+0}<\frac{f(t)-f(t-\Delta t)}{\Delta t}|f(s\geq t)$ fixed $>$ . (2.13)
$D_{*}f(t)$
$\lim_{\Delta tarrow+0}<\frac{f(t)-f(t-\Delta t)}{\Delta t}|f(s\geq t)$ fixed $>$ . (2.14)
(2.1) (2.4)
$a(x(t), t)= \frac{DD+DD}{2}**x(t)$ (2.15)
$a(x,t)=- \frac{\hslash}{m}\frac{\partial^{2}u}{\partial x^{2}}+\frac{1}{2}\frac{\partial}{\partial x}(v^{2}-u^{2})+\frac{\partial v}{\partial t}$ (2.16)
Newton
$a=- \frac{1}{m}\frac{\partial}{\partial x}V$ (2.17)




(2.11) (2.18) Shr\"odinger Nelson
(2.11) (2.18)
$(2.11)+i(2.18)$ (2.19)
$u+iv= \frac{1}{\psi},$ $\frac{\partial\psi’}{\partial x}$ (2.20)
$\frac{\partial}{\partial t}[i\frac{\hslash}{m}\frac{1}{\psi},\frac{\partial\psi’}{\partial t}+\frac{1}{2}(\frac{\hslash}{m})^{2}\frac{1}{\psi}, \frac{\partial^{2}\psi’}{\partial x^{2}}-\frac{1}{m}V]=0$ (2.21)
$\psi=\psi_{\exp}’(-\frac{im}{\hslash}\int^{t}\eta(s)ds)$ (2.22)
Shr\"odinger
$i \hslash\frac{\partial\psi}{\partial l}=(-\frac{\hslash^{2}}{2m}\frac{\partial^{2}}{\partial x^{2}}+V)\psi$ (2.23)
(2.23) Nelson
$b(x,t)_{\text{ }}b_{*}(x, t)\text{ }P(x, t,)$ (2.19)
$b.(.x,t)= \frac{\hslash}{m}(Im+. Re)\frac{\partial}{\partial x}\ln\psi(x,t)-$ (2.24)
$b_{*}(x,t)= \frac{\hslash}{m}(Im-Re)\frac{\partial}{\partial x}\ln\psi(x,t)$ (2.25)
$P(x,t)=|\psi(x, \iota)|^{2}$ (2.26)
$u$












$m \ddot{x}+2m\gamma\dot{x}+\frac{\partial}{\partial x}V=0$ (3.1)
Heisenberg –
$H_{\mathrm{e}\#}= \frac{(\hat{p}+m\gamma\hat{x})^{2}}{2m}+V-\frac{m\gamma^{2}\hat{x}^{2}}{2}-\dot{\iota}\frac{\hslash\gamma}{2}$ (3.2)
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- “ ” $0$ “
\psi \psi $H_{\mathrm{e}\#}$ $\tilde{H}_{\mathrm{e}\mathrm{f}\mathrm{f}}$
$\tilde{\psi}=\exp(-\dot{\iota}\frac{m\gamma\hat{x}^{2}}{2\hslash})\psi$ , $\tilde{H}_{\mathrm{e}\#}=\frac{\hat{p}^{2}}{2m}+V-\frac{m\gamma^{2_{\hat{X}}\mathrm{z}}}{2}-i.\frac{\hslash\gamma}{2}$ (3.6)
$i \hslash\frac{\partial}{\partial t}\psi=H_{\mathrm{e}ff}\psi$ $arrow$ $i \hslash\frac{\partial}{\partial t}\tilde{\psi}=\tilde{H}_{\mathrm{e}ff}\tilde{\psi}$ (3.7)











$m \vec{\alpha}=\frac{\partial\vec{A}}{\partial t}+\tilde{v}\cross(\tilde{\nabla}\cross\tilde{A})-$ (\mbox{\boldmath $\phi$}+V) (4.3)
. $\vec{\alpha}$ Ito
$d\tilde{x}=bdt\sim+d\vec{w}$ (forward), $d\vec{x}=b_{*}dtarrow+d\vec{w}_{*}$ . (backward) (4.4)
$<dw_{i}>=<dw_{*i}>=0,$ $.-<dw_{i}dw_{j}>= \delta_{ij}\frac{\hslash}{m}dt$ , $<dw_{*i}dw_{*j}>=- \delta_{ij}\frac{\hslash}{m}dt$
(4.5)
$x(t)$
“ 5$(= ’ \frac{D_{*}D+DD_{*}}{2}.x)^{;}$’
“ v\rightarrow$(= \frac{D+D_{*}}{2}x)$ ” (4.3) i\mbox{\boldmath $\gamma$}(x, $t$ ) $/2$
([25] ) :.




$\frac{\partial P(\vec{X},t)}{\partial t}=(-\frac{\partial}{\partial x_{i}}b_{i}*(\vec{X},t).-\frac{\hslash}{2m}\frac{\partial^{2}}{\partial x_{i}^{2}}-\gamma(\vec{X},t))P(_{\tilde{X}},t)$ (4.7)
2 $b\text{ }b\sim\sim*$ (4.1)
\psi
..
; ’.. $\cdot$ ..
$b arrow=\frac{1}{m}\{\hslash({\rm Im}+{\rm Re})\vec{\nabla}(\ln\psi)-\vec{A}\}$ , $b_{*} \sim=\frac{1}{m}\{\hslash({\rm Im}-{\rm Re})\vec{\nabla}(\ln\psi)-\tilde{A}\}$, $|\psi|^{2}=P(x, t)$ ,
(4.8)











$0$ in I $(x<0)$ ,
$V_{0}>0$ in II $(0<x<d)$ ,





Fig. 1. - +
(i) $i \frac{\partial}{\partial t}\psi=\tilde{H}_{\mathrm{e}\mathrm{f}\mathrm{f}}\psi$ $b$
(ii) $d_{X=}bdt+dw$ $(t>0)$ $x(t)$...
(iii)






$\tilde{H}_{\mathrm{e}\mathrm{f}}$ frequency shlft $- \frac{m\gamma^{2}x^{2}}{2}$ damping factor $\frac{-i\hslash\gamma}{2}$
$\gamma$
\mbox{\boldmath $\gamma$}
$\text{ }\frac{m\gamma d^{2}}{\hslash}.\ll 1$
$- \frac{m\gamma^{2}x^{2}}{2}\text{ _{}\frac{-i\hslash\gamma}{2}}$ (Fig. 2.)
47
Passing time
$\kappa d\gg 1$ $(\kappa=\sqrt{2m(V-E)})$
\mbox{\boldmath $\varphi$}\sim exp($(- \kappa("\frac{m\gamma}{2\hslash\kappa^{2}})\mathrm{x}-^{l}2t)$
backward (7) drift $b_{*}l\mathrm{h}$
$b_{*}= \frac{\hslash}{m}\frac{\partial}{\partial x}({\rm Im}-{\rm Re})\ln\varphi=\frac{\hslash}{m}\kappa(1+\frac{m\gamma}{2\hslash\kappa^{2}})$ (5.2)
\tau $\tau_{p}\sim\frac{md}{\kappa}(1-\frac{m\gamma}{2\hslash\kappa^{2}})$ $\gamma$

















$.\sim.""\vee t\ldots\prime\prime\dot{g}_{J,m\prime..:’=..\prime}\not\in’/=J\prime\prime\gamma\prime\prime\prime.\prime\prime\prime\prime\prime \mathrm{r}’\cdot Jm\sim mr\cdot \mathrm{w}\prime\prime\prime\sim\prime J\wedge\cdot’\cdot r\prime\prime\prime’\cdot\prime\prime\prime\prime\prime\prime’.\prime\prime\prime’-\cdot \mathrm{w}\prime\prime\prime\prime\prime\prime\prime\prime\prime’\cdot \mathrm{w}\prime\prime\prime\prime\prime\prime\prime e’\cdot\cdot\vee\sim\sim r\mathrm{m}\prime\prime\prime\cdot’\wedge\cdot’\cdot\cdot \mathrm{v}\mathrm{m}\ldots I-\prime r’==r\cdot\prime\prime\sim\prime\prime$
$d^{\mathit{9}}$
$\mathrm{O}$ O. 1 O.2 O.3 O.4 O.5
dumping factor$(\gamma \text{ ^{}\prime}\mathrm{E} )$
$. \neg\frac{\leqq}{\Xirightarrow}$
$1_{-}21.4^{\cdot}.’..\cdot.J^{\cdot}- j\prime p_{P}r=_{\dot{=}}\prime \mathrm{p},\prime j\dot{\mathrm{r}}’/\dot{i}^{-}\dot{/}\prime\prime^{P}/,\dot{\prime}^{J}$
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:: .... ........$=\Xirightarrow$ 1.2 $.\cdot$$\dot{r}/_{i}/^{I}\dot{i}J$, ::.
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,
$\mathrm{O}$ O.l O.2 O.3 0.4 O.5
dumping factorC $\mathrm{Y}/1\Rightarrow$ )
tunnel width $d=1/k$
( ) . , , $\sigma=10d$
transmission probability $\gamma=0$
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